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(54) Abstract Title: Room air cleansing device using hydroponic plants 

(57) A device for treating air comprises a plant box 23, an 
air circulation fan 24 and ahydroponic water 
circulation circuit 25. The plant box comprises a 
plenum chamber 26 and has an air outlet port 29 in 
one of the walls 28. Another wall 30 of the plant box 
comprises a near-vertical matrix panel of porous or 
fibrous inert material 32 into which plants are rooted. 
Air is drawn through the panel into the plenum and 
then through the outlet port by the fan. The 
hydroponic water circulation circuit comprises a 
water storage tank 34 from which water is pumped 
using pump 35 up delivery pipe 36 to water outlet 37. 
The hydroponic water trickles down the panel, 
keeping the roots wet. The device freshens stale air in 
a room, and may be provided as a wall-mounted unit, 
or as a self standing tower. 
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Title: BOOM AIR CLEANSING USING HYDROPONIC PLANTS 

[001] This invention relates to treating indoor air by passing the air over and through the 
foliage and roots of hydroponically-nourished plants. 

BACKGROUND TO THE INVENTION 

[002] Airborne contaminants can build up in a room where ventilation is not adequate, giving 
air its stale quality. The contaminants can include organic detritus from human and other 
living occupants of the room, and can include organic and non-organic vapours, gases, and 
particles, such as benzine, soot, dust. 

[003] The volatile organic contaminants (VOCs) can be broken down by microbial action. 
But one problem is that the contaminants are present in such small concentrations that 
colonies of microbes would not be viable, it the microbes were to feed exclusively or mainly 
on tfie tiny traces of organic materials that make up the contaminants. 

[004] The technique has arisen of providing plants, to assist in removing organic airborne 
contaminants. The plants are provided especially in respect of those rooms of a building in 
which the inevitable imperfections and variables of the building's air ventilation and filtration 
system has meant that that particular room is not achieving, as a matter of fact, the number of 
air changes in a given period of time, as needed to keep the air fresh. These rooms or 
pockets of stale air, where they occur, might be relieved by opening the windows, but many 
modem buildings do not have openable windows. 

[005] The publication of research indicating that plants improve air quality makes the use of 
indoor plants in buildings appealing, and widespread. And of course, plants may be placed in 
a room just for the aesthetic benefits. However, the fact is that simply adding a few pot-plants 
into a room does not, as a mie, do much to improve air quality. 

[006] The microbe colonies that can feed on, and thereby break down, airborne organic 
pollutants, tend to become established primarily on the roots of plants. The micro-biological 
reactions that lead to the breakdown of the airborne organic pollutants arise from microbe 
colonies that are aerobic, i.e that derive oxygen mainly from the atmosphere. The amount of 
exposure to air that such colonies need, in order to become viable, is quite small; thus, plarit 



roots need only a minimum of aeration in order for the colonies to be viable. 

[007] laboratory tests have shown that microbial reactions arising from plants, and 
especially arising from the aerobic microbes that become established in the roots of plants, 
can improve the rate of breakdown of many airborne organic contaminants. However, as 
mentioned, it is one thing for laboratory tests to show that microbe colonies on plant roots can 
break down airborne organic pollutants - and quite another to actually make a difference to 
the quality of air in the room. That plants can improve indoor air quality is known; the present 
invention is concerned v\nth actually achieving a worthwhile improvement in the air quality in a 
stale-air room, by the use of a practical and economical apparatus. 

[008] The present invention is aimed at an^anging plants, and in passing air through plants, 
in such manner as to enhance the ability of microbe colonies associated with the plants to 
break dovm airborne pollutants. The invention is intended mainly for use in cases where the 
ventilation system of a building has left a room or other pocket in the building with an 
inadequate or reduced ventilation throughflow, to the extent that the air In that room or pocket 
IS characterised as stale. 

[009] Architects are aware of the complaints of occupants of stale-air rooms, and tend to 
over-engineer the ventilation system, by large margins (which can be expensive) in the hope of 
avoiding such complaints. With the present invention, stale air pockets can be alleviated, and 
the aim is that the architect, knowing this, may more economically engineer the ventilation 
system with smaller margins. 

THE PRIOR ART 

[0010] The futility is known, of trying to freshen up the air in a room by simply placing a few 
(or many) pot-plants in the room. Prior approaches have included the much more controlled 
and structured environment of hydroponic cultivation techniques. However, while it is known 
that the air should be passed over the roots of the plants, for best results, still designers have 
had difficulty in engineering a mechanical arrangement whereby large volumes of air can be 
passed over and through the root zones. In some prior proposals, the matrix panel in which 
the plants are physically mounted has been horizontal, and it has proved difficult to arrange 
for adequately large volumetric flow-rates of air to pass through the roots of the plants, given 
that the roots are kept under water. 



( 



3 



[0011] In other proposals, the plants have not been nourished hydroponically, but have been 
planted in ordinary organic soil, and watered oocaslonally. The difficulty here is that the 
nutrients in the soil only last for a limited period, and also that salts and waste products build 
up in the root zone of the soil. 

[0012] It is known to take dust and particulate pollutants out of air by means which do not 
involve plants, for example by means of a wet scrubber. This amounts to passing the air 
through a (failing) curtain of water. The particles are sorbed out of the air, into the water 
droplets; that is to say, the drops of water in the curtain develop an electrostatic potential that 
attracts the particulates, causing them to remain with the water. However, in this (plant-less) 
system, the contaminants remain intact, and build up concentration in the scrubber apparatus, 
where they might cause even more problems than when diluted in the air. 



THE IIWENTION IN RELATION TO THE PRIOR ART 

[0013] The present invention is aimed at providing an air cleansing system which can treat a 
large volumetric flow rate of air. The large volumetric throughput means that air in the room 
can be circulated over and through the roots, again and again, many times. Again it is noted 
that the pollutants are present in the air only in very tiny traces. It is the fact of the prolonged 
exposure of the occupants of the room to the pollutants, not high concentrations of the 
pollutants, that makes the pollutants harmful. It is recognised that the way to remove such tiny 
traces from the air is to pass the air through the treatment system many tin^s, which is why 
the large fiow-rates are necessary. 

[0014] The invention aims to provide an air-cleansing system in which large airflows can be 
effectively treated, and to do so by means of an apparatus that operates consistentiy and 
efficientiy over a long period of time (e.g years), basically with very trttie attention. Since the 
system is mainly intended to be housed in an already-existing room, in a building, tiie 
invention aims also to provide an apparatus which can be made light in weight, and self- 
contained and self-supporting enough to be easy to install. Also, the invention aims to provide 
a system in which the apparatus can be manufactured in-factory. and can be factory-prepared 
for installation, whereby the apparatus can be shipped, and installed, and brought into 
operation, with a minimum of skilled knowledge and attentive care on the part of the installer 
and other operatives. 
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[0015] In order to break down the airborne contaminants, it is recognised that the air has to 
be circulated and recirculated through the plant roots, very nnany times. It can be many 
hours, or days, before an improvement (i.e a significant reduction In the concentrations of the 
contaminants) can be detected and noticed. One key to the successful performance of an air 
freshening treatment apparatus is that the apparatus should be able to handle large volumetric 
flow rates of air. and should be able to direct and focus the air onto the plant roots, where the 
microbe colonies are established. 



GENERAL FEATURES OF THE INVENTION 

[0016] An air-cleansing unit that embodies the present invention includes a plant-box, and the 
plant-box has a front wall, and enclosing walls, which enclose and define a plenum chamber. 
The plenum has an air outlet port, in one of the walls. The unit includes a powered fan. which 
is so disposed in the apparatus as to be effective to receive air from the plenum, through the 
air outlet port, and to discharge the air. 

[0017] Preferably, the front wall of the plant-box Includes a root matrix panel, which is made 
from air-permeable matenal, and is so arranged in the apparatus as to allow air to pass 
therethrough, into the plenum. The material of the panel is structurally solid, and is of such 
porosity or fibrosity as to enable the roots of plants to infiltrate into the material, and to provide 
physical and mechanical anchorage and support for the roots and foliage of the plants. 

[0018] Preferably, the plants are grown and nourished hydroponically. The material of the ' 
root matrix panel of the plant-box is inert with respect to microbiological actions and reactions 
associated with the mass of plants. The apparatus includes a hydroponic water and nutrient 
circulation system. A water outlet is positioned above the root matrix panel, and is so 
arranged that hydroponic water passes out ft-om the outlet, down onto the root matrix panel. 

[0019] Preferably, the hydroponic water trickles down, from the outlet, over and through the 
material of the root matrix panel, and over and through the roots of the plants embedded 
therein. The system is so arranged that the roots of the mass of plants are kept substantially 
constantiy wetted by the hydroponic water. 

[0020] Preferably, the root matrix panel is disposed neariy vertically, but preferably with a 
slight incline to the vertical. Hydroponic water flows downwards, under gravity, over and 
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circulation fan 24. and a hydroponic water-circulation circuit 25. 

(0027] The plant-box 23 comprises a plenum chamber 26. enclosed by side walls 27 and a 
back wall 28. The back wall 28 has an air outlet port 29. through which air is drawn out of the 
plenum 26 by the electric fan 24. The reduced air pressure inside the plenum 26 draws room 
air in through the front wall 30 of the plant-box 23. 

[0028] The front-wall 30 is a panel comprising a matrix of porous, permeable material 32. The 
material may be coir (coconut fibre), or other suitable matenal. The material must be air- 
pemneable, and should be fibrous or porous, to the extent that the roots of plants can become 
physically interwoven with or into the fibres or pores, whereby the matrix panel provides 
mechanical or physical support for the plants. The matrix panel should be thick enough to 
provide proper support for the plant roots, but not so thick that the panel loses permeability. 
Preferably, the material should be one or two cm thick, and preferably between a half and five 
cm thick. 



[0029] The matrix material as used in the ftont panel of the plant-box, for supporting the roots 
of the plants, should have substantial mechanical strength and rigidity. Also, the material 
should be such that Its strength and rigidity do not deteriorate over a long period of time. 
Some of the root-supporting materials that are traditionally used in hydroponic horticulture, 
such^ horticultural foam, or rock-wool, do not have this long-term stability, but tend to break 
down after long periods of immersion in water. This does not matter so much in ordinary 
hydroponics, where the root-supporting material is discarded when the plant is harvested, after 
a growOi period of typically a few weeks. Where these materials are used in long-term growth 
situations, generally, greenhouse producers who use these materials must replace all of tiieir 
rooting medium every two years or so. because of this breakdown. 

[0030] The plant-box system as described herein is intended for long term use. using the 
same plants. It is not the intention that the plants should have to be replaced every year or 
every two years. Thus, in order for the plant-box system to perform to its best economic 
advantage, the root-supporting material should not be the typical material used' for commercial 
greenhouses or hydroponic horticulture. Where a material is subject to structural changes in 
its physical characteristics over time, or is generally mechanically fragile, that is an indication 
tiiat the material is unsuitable for use as the root-supporting matrix material as described 
herein. The material is unsuitable not least because the dimlnishment of properties would be 
uneven, leading to the development of unwanted patfiways, both for the throughflow of air. 
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[0031] Apart from coir matting, synthetic materials may be used, such as woven polyester in 
the form of fibrous matting. The kind of material as used to form the cleaning pads of 
industrial floor-polishers may be suitable; such materials comprise thick, heavy fibres, of e.g 
polyester, which have been matted and glued together to form a moulded pad. 
Characteristics such as porosity, permeability, fibre density, overall panel thickness, etc, can 
be easily controlled during manufacture. Such materials would not be expected to deteriorate 
or vary over time, when used in a plant-box system. Preferably, the material should be water- 
absorbing (hydrophillic) in nature, to improve microbial growth. 

[0032] Some further details of preferred materials may be understood from the following table: 



Quality 


Range 


Fibre composition 


Synthetic, flbreglass fibres free 
of toxic resins and glues 


Fibre Density 


0.02 to 0.05 g cm^ 


Fibre Diameter 


400 to 800 denier 


Rbre Length 


Greater than 5 cm 


water noiaing capacity 
(g^aiarper Cm"" ^ 

(Qwater P®»' 9*' medJ 


0.02 to 0.1 g cm'' 
1 to 4 g g^ 


Support system for fibres 


Synthetic or stainless steel 
meshing 


Resistance to air flow (planted and with 
water flowing through system) 


Between 0.2 and 0.5" under 
flows of 0.2 m s'^ 



[0033] If the material of the matrix panel itself lacks the structural rigidity needed to support 
itself in the context of the front panel of the plant-box, a mesh of e.g plastic netting may be 
provided, as a trellis, to which the porous or fibrous material is attached. It is preferred not to 



use metal for the components that will come in contact with the water, to avoid the possibility 
of metallic contaminants leaching into the water. 

[0035] The air-permeability of the matrix panel 32 should be such that, given the plenum 26. 
and the fan 24, the air passes through the matrix panel more or less evenly over the whole 
area of the matrix panel. It would be a disadvantage if pathways were to develop through the 
matrix panel material. Of course, some unwanted pathways will inevitably develop, especially 
as plant roots become established in the material, but with careful attention to the design of 
the plenum and fan. and with careful selection of the plants for (inter alia) the evenness of their 
roots, it may be expected that the air permeability of the matrix panel can be functionally 
uniform, over its whole area, for a long service life. 

[0036] The material of the matrix panel 32 should be inert, t.e inert with respect to the 
microbiological reactions associated with plant growth, and inert with respect to the 
breakdown reactions associated with airborne pollutants. The material should not be soil, i.e 
organic material that provides nutrients and resources directly for plant growth. The purpose 
of the matrix panel is to provide mechanical support for the plants. The nutritional needs of 
the plants are provided hydroponically. as will be described. 

[0037] The hydroponic water-circulation circuit 25 comprises a water storage tank 34, from 
which water is pumped (pump 35) up delivery pipe 36 to a water-outlet 37. The delivery 
system should be designed to deliver water evenly across the width of the matrix panel 32, 
whereby water trickles down evenly over the whole matrix panel. 

[0038] The matrix panel should be inclined at a slight angle to the vertical, as shown. The 
outlet 37 delivers the water to the front surface 38 of the matrix panel 32, and the slope 
ensures that the water flows evenly over the matrix panel, without pooling on the surface, or in 
any area, of the matrix panel. Also, the designer should design the slope so that water flows 
nght through the matrix panel, passing out of the matrix panel via the back surface 39 thereof. 
Preferably, the water is deposited from the water outlet 37 solely onto the top outer edge 49 of 
the matrix panel, evenly across the width of the matrix panel, and leaves the matrix panel by 
dripping solely from the bottom inner edge 50 of the matrix panel, again evenly across the 
width of the matrix panel. 

[0039] The slope should not be so great (i.e so neariy honzohtal) that the water flows straight 
through the matrix panel, and dripping out or trickling down the back surface 39. Nor should 
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the slope be so slight that the water remains on the front surface 38. The designer's aim, in 
setting out the matrix panel, and the manner of feeding the water to the matrix, should be that 
the whole matrix, front to back, side to side, top to bottom, should be even as to the volume 
of water contained, and as to the uniformity of the movement of the water therethrough. 

[0040] The unit preferably should exceed a certain minimum size, in order to ensure that the 
air surrounding the unit is treated at a rate that substantially exceeds the rate at which new 
pollutant materials are added to the air. For this reason, the permeability area of the matrix 
panel preferably should exceed fifty cm as to its height, and fifty cm as to its width. Typically, 
for freshening up the air in a stale-air pocket or room of e.g an office building, having a 
powered ventilation system, the height and width of the panel should each be in the sixty cm 
to hundred cm range, 

[0041] The unit as described is likely to be most efficacious when used in a small enclosed 
airspace, in that the volume of air can then be regarded as a unitary whole, and it can be 
ensured that the whole of the air that constitutes that volume recirculates many times through 
the matrix. The larger the airspace, the more it becomes possible that the air in the airspace 
is in fact being changed and replaced, at least partially, by the building's ventilation system. 
In that case, the unit might not be needed so much. That is to say: because of the ventilation, 
the concentration of the pollutants might not build up. It should be noted that the unit 
performs most efficaciously in enclosed pockets of stale trapped air - where it is most 
needed. On the other hand, that is not to say that the unit cannot be used in large airspaces. 
The maximum size of the unit is limited by practical considerations of cost and mechanical 
integrity, rather than by performance, and if extra capacity is needed several separate units 
may be placed in a single airspace. 

[0042] The thickess of the matrix material should be increased when the matrix is of larger 
area. Generally, the larger the area, the longer the residence time should be, i.e the time the 
air spends in contact with the matrix when passing through. Thus, the matrix should be in the 
three to five cm thickness range when the matrix has an area of, say, four square-metres and 
above. 

[0043] Preferably, the flow of water should be continuous. The matrix panel, and the roots of 
the plants, should be subject to a constant trickle of water. The matrix panel, or rather the 
roots of the plants, should never be allowed to dry out. but should be kept constantly wet - In 
the manner of, and in accordance with the principles of, hydroponic cultivation. Of course, 



some water will be lost through evaporation, but the rate at which the water trickles over the 
matrix panel, and over the plant roots, should be large enough that evaporation is of little 
significance - again, in accordance with the principles of hydroponics. 

[0044] Water passing down out of the matrix panel collects in the tank 34. The nutrients 
required for plant growth are provided in the tank 34. The level and mix of nutrients In the 
water is analyzed and the nutrients added automatically, as required, from suitable reservoirs 
40. Make-up water is supplied through water Inlet port 42. The cover 43 of the tank should 
be opaque, to limit the growth of algae In the nutrient-rich water. 

[0045] As mentioned, water should be kept moving through the matrix panel 32 fast enough 
that evaporation is insignificant If evaporation were to occur, salts would be precipitated onto 
the matrix panel and onto the roots of the plants. These salts come not only ft^om the 
hardness of the water, but from the microbiological reactions associated with plant growth. 

[0046] The constant movement of the water washes the salts out of the matrix panel, and out 
of the roots. The designer should ensure that the salts are carried away by the moving water 
With careful design, the plant roots can be kept fi-ee of salts precipitation, over a long service 
We. The salts collect In the water in the water storage tank 34, and penodically the water In 
the tank should be drained off (drain 45) and replaced with clean water. 

[0047] The plants, once established, do not need to be replaced. Maintenance of the plants 
IS limited to mainly-cosmetic trimming of the green foliage, and to the occasional trimming off 
of any root strands that might protrude right through the matrix panel. The plant-box 23 
should be located in a place where adequate light falls on the plants, to ensure viability, and 
artificial lights should be provided if needed. 

[0048] The unit 20 is intended to be mounted on a wall of the room in which the air is to be 
cleaned. The designer should ensure that the dimensions of the plant-box 23 are suitable for 
this type of installation. The water tank 34 can be Integrated into the structure of tiie plant- 
box. Or, the water tank can be structurally separate, and connected to the plant-box by pipes. 
The unit can be manufactured in-factory. In fact, the plants may be installed in-tactory, 
whereby the unit, as sold, already has established, viable plants. Of course, in that case, the 
hydroponic system must be kept operating while the unit is stored, prior to sale; but that is not 
onerous. Alternatively, the factory-manufactured unit can be shipped and stored and sold 
without plants. 
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[0049] In the installed unit, the plants themselves may be open to the room, whereby a 
person in the room can touch the plants. If this is not desired, a screen can be placed in front 
of the plants, so long as it does not prevent air from flowing evenly over the plants. However, 
one of the side-benefits of providing the unit 20 is that the occupants of the room should be 
able to at least see the green plants. 

[0050] Various species of plants may be used in the unit 20. The plants should be such that 
they root evenly through the matrix panel 32, and will support themselves physically with their 
roots embedded in a near-vertical matrix panel. The plants should be of the kind that do not 
grow very tall, and which stop growing larger, and do not spread unduly, once established. 
The plants should be of the kind that stay the same for long periods. The plants should be 
compatible with, and not ovenvhelm, each other. The plants should have roots that each fill 
up their own local area of the matrix panel evenly, without spreading unduly, or clogging the 
matrix panel. Suitable plants include: fems. mosses, orchids, especially such species as 
croton. baby's tears, and the like. 

[0051] Plants of the mint family (Lamiaceae), and other culinary herbs, are especially suitable 
for inclusion in the plant-box, for the reasons as will now be explained. Phenolic compounds 
and various terpenoids (sometimes referred to as the essential oils) are generated by 
members of the mint family. These aromatic compounds preponderate in the environments in 
which such plants grow, including in the roots of the plants and, when the plants are grown 
hydroponically, in the zones of the matrix panel in which the roots are embedded. The 
aromatic mint compounds find their way into the plant roots, and into the root zone, by direct 
exudation, or by being released into the root zone through the shedding of roots, leaves, and 
other plant parts, or by volatilization of the aromatic mint compounds on or in the leaves and 
by diffusion of the resulting (gaseous) compounds into the root zone. By these mechanisms, 
the roots, and the area of the matrix panel in which the roots are embedded, are continuously 
exposed to the aromatic mint compounds. 

[0052] Microbe colonies around the root zones of plants such as mint are thus subjected to 
continuous exposure to high levels of the aronnatic compounds. As a result, the microbes 
present in the root zones of mint plants (and of many of the other culinary herbs) develop an 
enhanced ability to assimilate, and break down, these aromatic compounds. 

[0053] It is recognised that some of the volatile organic contaminants found indoors are 
similar in chemical structure to the aromatic mint compounds. For example, typical indoor 



organic pollutants such as e.g benzene and toluene are chemically similar in many ways to 
compounds found in aromatic plants, such as mint. It is recognised that organic compounds 
having similar structures tend to be degraded by similar microbiological processes. 

[0054] Thus, it can be beneficial to include plants of the mint family (Umiaceae) and other 
culinary herbs in the plant-box of the air cleansing unit described herein. Mint plants 
inherently provide a population of microbes that is specialised at feeding off. and thereby 
breaking down, the aromatic mint compounds; such microbe colonies therefore may be 
expected to have an enhaijced capability for feeding off, and thereby breaking down, the 
volatile organic contaminants likely to be encountered in stale air, in a room In a building. 

[0055] Thus, mint, and other aromatic culinary herbs, may be expected to perform 
significantly better, in the plant-box. as regards the rate at which contaminants are broken 
down, than many other plant species. The colonies of microbes associated with the roots of 
those other plant species do of course have some capability to feed off VOCs, but they do not 
have the focussed or specialised capability of the microbe colonies associated with mints. 

[0056] The unit 20 shown in Fig 1 is Intended to be configured for wall mounting. In Rg 2, 
the unit 46 is configured as a tower unit. Here, the tower 47 is square, formed fi^om four near- 
vertical matrix panels 48 that hold the plants. The water storage tank and other hydroponic 
components are located inside the tower 47. The hollow interior of the tower fonns the air 
plenum. The cleaned air is discharged, through a duct, upwards and out of the top of the 
tower. Alternatively, the matrix panel could be of another shape, for example cylindrical, 
thereby forming a round tower. 
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Claims 

CLAIM 1. Apparatus for cleansing air, wherein: 

[2] the apparatus includes a plant-box. and the plant-box has a front wall, and enclosing 

walls, which enclose and define a plenum chamber; 
[3] the plenum has an air outlet port, in one of the walls; 

[4] the apparatus includes a powered fan, which is so disposed in the apparatus as to be 
effective to receive air from the plenum, through the air outlet port, and to 
discharge the air; 

[5] the front wall of the plant-box includes a root matrix panel, which is made from air- 
permeable material, and is so arranged in the apparatus as to allow air to pass 
therethrough, into the plenum; 

[6] the material of the root matrix panel is structurally solid, and is of such porosity or 
fibrosity as to enable the roots of plants to infiltrate thereinto, and to provide 
physical and mechanical anchorage and support for the roots and foliage of 
the said plants; 

[7] the apparatus includes a mass of plants, the roots of which are infiltrated into and 

embedded in the material of the root matnx panel; 
[8] the material of the root matrix panel of the plant-box is substantially inert with respect 

to microbiological actions and reactions associated with the mass of plants; 
[9] the apparatus includes a hydroponic water and nutrient circulation system; 
[10] the said system includes a storage tank containing hydroponic water, and a water 

outlet; 

[11] the water outlet is positioned above the root matrix panel, and is so an-anged that 

hydroponic water passes out from the outlet, down onto the root matrix panel; 
[12] the apparatus is so arranged that hydroponic water trickles dovm, from the outlet, over 

and through the material of the root matrix panel, and over and through the 

roots of the plants embedded therein; 
[13] the system is so arranged that the roots of the mass of plants are kept substantially 

constantly wetted by the hydroponic water; 
[14] the system includes means for supplying nufrients for supporting and making viable 

the mass of plants into the hydroponic water; 
[15] the root matrix panel of the front wall of the plant-box has a thickness T cm. as 

measured in the direction in which air passes through the panel, and the root 

mafrix panel has a penmeability area A sq cm, through which the air passes, as 

measured perpendiculariy to the thickness T; 
[16] the root matrix panel is disposed with the said area A of the panel having sufficient 



verticality that 

[17] (a) the hydroponic water passes downwards, under gravity, over and through 

the material of the panel, and 
118] (b) air passes through the panel, into the plenum, in a direction that is at least 

roughly horizontal. 

Claim 2. Apparatus of claim 1 , wherein; 

[2] the pemieability area A of the root matrix panel is at least roughly rectangular, having a 

width W cm and a height H cm; 
[3] the water outlet is so arranged as to distribute the hydroponic water evenly across the 

width W. 

[4] the height H is at least 50 cm. and the width W is at least 50 cm. 

Claim 3- Apparatus of claim 1 . wherein the thickness T of the root matrix panel is 

between Vi cm and 5 cm, and is substantially even over the pemieability area 
of the root matrix panel. 

Claim 4; Apparatus of claim 1 , wherein: 

[2] the root matrix panel is set at a small angle L to the vertical; 

[3] the water outlet is so disposed as to deposit water onto the panel at a top outer edge 
thereof; 

[4] the angle L is such that the water flows down through the material of the panel, evenly 

through the thickness T thereof; 
[5] the angle L is such that the water passes out of the material of the panel by dripping 

from a bottom inner edge thereof, and the water, in passing out of the panel, 

substantially does not pass out of the panel from any portion of the panel other 

than the said bottom inner edge. 

Claim 5. Apparatus of claim 1 , wherein: 

[2] the hydroponic water and nutrient circulation system includes :- 

[3] - a pump, which is effective to keep up a constant trickle of the hydroponic water from 

the water outlet onto the root matrix panel; 
[4] - reservoirs for storing nutrients; 

[5] - means for monitoring the nutrients content of the hydroponic water, and automatic 

means for adding nutrients to the water, as required; 
[6] - means for adding make up water, as required; 
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m - an operable drain, whereby sonr,e or all of the hydroponic water can be periodically 
drained off. 

Claim 6. Apparatus of claim 1 , wherein: 

[2] the apparatus is structurally suitable for mounting on the wall of a room- 
r3] and the root matrix panel comprises a single flat rectangular panel, which faces out 
into the room. 

Claim 7. Apparatus of claim i , wherein: 

12] the apparatus is of a tower configuration, being structurally suitable to support itself as 

a stand-alone item in a room; 
[3] the root matrix panel comprises two or more flat rectangular panels, disposed as 

vertical, or nearly vertical, side walls of the tower; 
[4] the plenum comprises a hollow enclosed interior of the tower; 
[5] the water storage tank is integrated into the stnicture of the tower. 

Claim 8. Apparatus of claim 1 . in combination wrth a room in a building, the apparatus 
being so arranged in the room that air is drawn In from the room and passes 
through the apparatus repeatedly, on a circulation and recirculation basis. 

Claim 9. Apparatus of claim 8 wherein the apparatus is so arranged that- 

12] the fan creates a vacuum in the plenum, thereby drawing air from the room into the 

plenum, through the permeable root matrix panel; 
[3] the a,r pressure over the whole of the pemieabllity area of the panel. Inside the 

plenum, is substantially uniform; 
[4] air having passed through the plenum is discharged into the room. 

Claim 10. Apparatus of claim 1 , wherein: 

12] the mass of plants is so disposed in the root matrix panel as to cover the whole 

permeability area of the panel, substantially evenly; 
[3] and the mass of plants Includes at least one of:- 
[4] - aromatic culinary herbs; 

[5] -members of the mint family, L^miaceae; 

[6] - plants from one or more of the groups: ferns, mosses, orchids; or 

[7] - plants from one or more of the species: croton. baby's tears. 



Claim 11. Apparatus of claim 1 , wherein the material of the root matrix panel is formed as 
a moulding mat of thick polyester fibres. 
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